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DETAILED ACTION 

The patent examiner assigned to your application in the USPTO has changed. To 
aid in correlating any papers for this application, all further correspondence 
regarding this application should be directed to examiner Sharon Hurt. 

Claim Rejections - 35 USC §112 

The following is a quotation of the second paragraph of 35 U.S.C. 112:. 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

Claims 27-28, 35-36, 60-61 and 63-64 are rejected under 35 U.S.C. 112, second 
paragraph, as being indefinite for failing to particularly point out and distinctly claim the 
subject matter which applicant regards as the invention. 

Claim 27, drawn to a method for purifying AAV and/or AAV particles, fails to 
define the difference between "AAV" and "AAV particles". The two terms are used 
interchangeable in the specification however no clear definition is provided. Also in 
claim 27, the term "using" does not constitute an active step. 

Claim 28 is drawn to the method in claim 27, wherein the alteration makes an 
improvement in the purification. The term "improvement" is a relative term failing to 
particularly point out and distinctly claim the subject matter. One would ask; 
"improvement compared to what?" 

Claims 35 and 62 are drawn to the method in claim 27, wherein amino acids of a 
functional sequence are inserted into the structural protein. The term "functional 
sequence" is not defined in the specifications therefore the meaning is unclear. 
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Claim 36 are drawn to the method in claim 35, wherein the inserted amino acid 
sequence is... an "antibody epitope". The term "antibody epitope" is unclear and not 
defined in the specification. Is the "antibody epitope" an epitope that binds to an 
antibody or an epitope presented by an antibody? 

Claims 60-61 and 63-64 are drawn to the methods of 27 and 38, using the 
structural protein in the form of an AAV particle or AAV capsid. The term "using" does 
not constitute an active step. The two terms, "AAV particle" or "AAV capsid" are not 
defined in the specification therefore there is no differentiation in the claims 60 and 36 
or in claims 61 and 64. 

The following is a quotation of the first paragraph of 35 U.S.C. 112: 

The specification shall contain a written description of the invention, and of the manner and 
process of making and using it, in such full, clear, concise, and exact terms as to enable any 
person skilled in the art to which it pertains, or with which it is most nearly connected, to make 
and use the same and shall set forth the best mode contemplated by the inventor of carrying out 
his invention. 

Claim 31 is rejected under 35 U.S.C. 112, first paragraph, as failing to comply 
with the written description requirement. The claim(s) contains subject matter which 
was not described in the specification in such a way as to reasonably convey to one 
skilled in the relevant art that the inventor(s), at the time the application was filed, had 
possession of the claimed invention. The claim is drawn to a genus of mutations, those 
increasing thermal stability of the capsid structural protein(s). The specification provides 
only a statement that increased thermal stability is desirable, and a suggestion to test a 
large number of mutants for thermal stability. Thermal stability is not readily predicted, 
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and the specification provides no guidance on where to alter the primary structure to 
obtain improved stability of the tertiary and quaternary structure (folded capsid proteins 
and assembled virus particles). Considering the breadth and unpredictability of the 
genus, the large number of possible mutations in the capsid structural proteins, and the 
absence of specific guidance, the specification does not reasonably convey that 
applicants possessed the mutated structural proteins required by the claim. 

Claim 36 is rejected under 35 U.S.C. 112, first paragraph, because the 
specification, while being enabling for inserting an amino acid sequence into the 
structural protein of AAV, does not reasonably provide enablement for inserting all of 
the possible additions listed in the group in claim 36. The specification does not enable 
any person skilled in the art to which it pertains, or with which it is most nearly 
connected, to make and use AAV mutations the invention commensurate in scope with 
these claims. It is well known in the art that virus assembly relies on proper folding of 
capsid proteins, and large modifications (such as inserting an entire ligand, receptor, 
antibody, enzyme, protein, growth factor, single chain antibody, etc.) would prevent 
proper folding. The specifications do not teach, or provide examples, how to insert 
many of the items from the group in claim 36. 

Claims 46 and 47 are rejected under 35 U.S.C. 112, first paragraph, as failing to 
comply with the enablement requirement. The claim(s) contains subject matter that was 
not described in the specification in such a way as to enable one skilled in the art to 
which it pertains, or with which it is most nearly connected, to make and/or use the 
invention. Claims 46 and 47 are drawn to the methods of 27 and 38, wherein the 
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mutation(s) and additional mutation(s) are located at the N terminus of the structural 
protein. Hoque et al., (Biochemical and Biophysical Research Communications 266, 
371-376, 1999), teaches the N-terminal region is not accessible in assembled virus 
because it is located inside the virus-like-particle. Therefore, this method would not 
work and no examples were provided in the specifications of this application. 

Claim Objections 

Claim 30 is objected to under 37 CFR 1 .75(c), as being of improper dependent 
form for failing to further limit the subject matter of a previous claim. Applicant is 
required to cancel the claim(s), or amend the claim(s) to place the claim(s) in proper 
dependent form, or rewrite the claim(s) in independent form. Claim 30 is drawn to the 
method of claim 27, wherein the mutated structural protein is capable of particle 
formation. If the structural protein were not capable of forming particles one would not 
be able to practice the parent claim 27. 

Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 
122(b), by another filed in the United States before the invention by the applicant for patent or (2) 
a patent granted on an application for patent by another filed in the United States before the 
invention by the applicant for patent, except that an international application filed under the treaty 
defined in section 351(a) shall have the effects for purposes of this subsection of an application 
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filed in the United States only if the international application designated the United States and 
was published under Article 21(2) of such treaty in the English language. 

Claims 27-30, 32-36, 38-43, 45-47 and 60-64 are rejected under 35 
U.S.C. 102(e) as being anticipated by Patent 6,491 ,907. 

Claims 27 and dependant claims 28-43 and 45-64 contain on active step of 
"using". The claim does not specify that the purification method uses chromatography, 
only that a virus with a mutation is used, and that the mutation alters the 
chromatographic properties of the virus. Therefore, broad interpretation of the claim 
reads on any purification method that is performed on a virus, where the virus has a 
latent ability to be distinguishable from the wild type virus by chromatography. 

Claim 27 is drawn to a method for purifying AAV and/or AAV particle with a 
structural protein of AAV that has at least one mutation on the virus surface that has an 
alteration in the chromatographic properties. US Patent 6,491,907 (column 25, lines 1- 
7) teaches AAV capsids that have been modified by insertion of an amino acid 
sequence(s) into the capsid to confer altered tropisms or other characteristics. The 
altered sequence would make the AAV capsid purify differently chromatographically, for 
example on an affinity column. This reference therefore meets every limitation of the 
claim. 

# 

Claim 28 is drawn to the method of claim 27 wherein the alteration in the 
chromatographic properties makes an improvement in the purification selected from the 
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group consisting of a concentration of the virus, higher titers, a concentration of the 
virus particles to higher titers, purification to greater purity, and a more efficient 
purification. US Patent 6,491,907 (column 13, lines 64-66) teaches a method to purify 
AAV and AAV particles to produce high-titer stocks. 

Claims 29 is drawn to the method in claim 27 wherein the mutation reduces the 
infectivity of the virus. US Patent 6,491 ,907 (column 8, lines 51-54, column 21 , lines 
10-13) teaches the reduction in infectivity. 

Claim 30 is drawn to the method in claim 27 wherein the mutated structural 
protein is capable of particle formation. US Patent 6,491 ,907 (column 6, lines 6-7, 
column 14, lines 53-56) teaches the production of AAV particles. 

Claim 32 is drawn to the method in claim 27 wherein the structural protein is 
selected from the group consisting of mutated VP1 , VP2, and VP3. US Patent 
6,491,907 (column 2, lines 24-28) teaches the mutation by insertion of a sequence into 
the capsid proteins VP1 , VP2, and VP3. 

Claim 33 is drawn to the method in claim 27 wherein the mutation in the 
structural protein is derived from the group consisting of AAV1, AAV2, AAV3, AAV4, 
AAV5, AAV6, and other AAV serotypes. US Patent 6,491 ,907 (columns 5-6 lines 66-67 
and 1-5) teach the use of parvovirus AAV types 1-6 and other AAV types. 

Claim 34 is drawn to the method of claim 27 wherein the mutation in the 
structural protein is selected from the group consisting of a point mutation, a mutation of 
one or more amino acid(s), one or more deletion(s), one or more insertion(s), and a 
combination of said mutations. 



Application/Control Number: 10/031,187 Page 8 

Art Unit: 1648 

Claim 35 is drawn to the method in claim 27 wherein amino acids of a functional 
sequence are inserted into the structural protein. US Patent 6,491 ,907 (column 9, lines 
48-59, column 15, lines 20-22) teach parvovirus capsid mutations to consist of 
deletions, insertions, point mutations, and the like. 

Claim 36 is drawn to the method in claim 35 wherein the inserted amino acid 
sequence is selected from the group consisting of a ligand of a receptor, an antibody, 
an antibody epitope, an antigen, an antigen epitope, a hormone, a hormone receptor, a 
lectin, a His tag, a nucleic acid binding site, a heparin binding site, an integrin, a 
cytokine, a growth factor, an epitope, etc. US Patent 6,491,907 (column 6, lines 35-61, 
column 23, lines 36-59) teach the exogenous targeting sequence may be any amino 
acid sequence encoding a peptide or protein that alters tropism and includes ligands, 
receptors, hormones, cytokines, and the like. 

Claim 38 is drawn to the method in claim 27 wherein the structural protein 
comprises at least one other mutation. US Patent 6,491 ,907 (column 9, lines 41-45) 
teaches the rAAV genone can encode more than one heterologous nucleic acid 
sequence (e.g., two, three or more heterologous sequences), generally only limited by 
the packaging capacity of the virus capsid. 

Claim 39 is drawn to the method in claim 38 wherein the other mutation(s) in the 
structural protein brings about an alteration in the infectivity of the virus. US Patent 
6,491 ,907 (column 8, lines 49-54, 60-66) teaches the hybrid parvovirus may reduce the 
immune response and rAAV genome is packages with an array of non-homologous 
capsids to prevent the development of an immune response. 
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Claim 40 is drawn to the method in claim 38 wherein the other mutation(s) in the 
structural protein brings about a reduction in antigenicity of the virus. US Patent 
6,491,907 (column 5, lines 49-53) teaches the parovirus vectors may possess different 
or alter characteristics from AAV vectors, including but not limited to antigenic 
properties, packaging capabilities, and/or cellular tropism. 

Claim 41 is drawn to the method in claim 38 wherein the other mutation(s) in the 
structural protein is selected from the group consisting of one or more deletion(s), on or 
more insertion(s), and a combination of said modification. US Patent 6,491,907 
(column 9, lines 51-59) teaches the parvovirus capsid may include other modifications 
or mutations (e.g., deletion, insertion, point mutation, and the like). 

Claim 42 is drawn to the method in claim 38 wherein the insertion in the 
structural protein is selected from the group consisting of a cell membrane receptor, 
ligand, a Rep protein, a Rep peptide, and etc. US Patent 6,491,907 (column 11, lines 
51-54) teaches the AAV genome may include AAV Rep proteins. 

Claim 43 is drawn to the method in claim 38 wherein the insertion in the 
structural protein is selected from the group consisting of an integrin, a cytokine, a 
receptor binding domain of a cytokine, a growth factor, an epitope, etc. US Patent 
6,491,907 (column 23, lines 36-45) teaches the insertion of peptides and proteins such 
as peptide growth factors, cytokines, and the like. 

Claim 45 is drawn to the method in claim 38 wherein the additional mutation(s) in 
the structural protein is/are located on the virus surface. US Patent 6,491,907 (column 



Application/Control Number: 1 0/031 , 1 87 Page 1 0 

Art Unit: 1648 

23, lines 36-45) teaches the peptides and proteins bind to the cell surface receptors and 
glycoproteins. 

Claims 46 and 47 are drawn to the method in claim 27 and claim 38 wherein the 
mutation(s), and additional mutation(s), are located at the N terminus of the structural 
protein. US Patent 6,491 ,907 (column 2, lines 65-67) teaches the epitope cloned at the 
N-terminus. 

Claims 60 and 61 are drawn to the method in claim 27 and claim 38, using the 
structural protein in the form of an AAV particle. US Patent 6,491 ,907 (column 14, lines 
61-63, column 19, lines 4-8, 63-66) teach the mutation and additional mutation in the 
capsid protein can be an AAV particle. 

Claim 62 is drawn to the method in claim 35 wherein the amino acids of a 
functional sequence are suitable for affinity chromatography. US Patent 6,491,907 
(column 25, lines 1-7) teaches the amino acid sequence may encode a receptor/ligand 
or any other peptide or protein that may be used to purify the modified parvovirus by 
affinity purification, chromatography, etc. 

Claims 63 and 64 are drawn to the method in claim 27 and 38 using the 
structural protein in the form of an AAV capsid. US Patent 6,491 ,907 (column 7, lines 
55-62) teaches a hybrid parvovirus has a parvovirus capsid genome encapsulated 
within a different parvovirus capsid. 

Claim 37 is rejected under 35 U.S.C. 103(a) as being obvious over Patent 
6,491 ,907 in view of Patent 5,276, 1 36. 
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Claim 37 is rejected under 35 U.S.C. 103(b) as being anticipated by Patent 
5,276,136. Claim 37 is drawn to the method in claim 35 wherein a peptide, sequence 
QAGTFALRGDNPQG, is inserted into the structural protein. US Patent 5,276,136 
teaches the following: 

Since the A chain was the last chain of laminin for which the entire amino acid 
sequence was determined, only a few peptides have been described with functional 
activity. Synthetic peptide PA 21 (residues #1115-1129; cys-gln-ala-gly-thr-phe-ala-leu- 
arg-gly-asp-asn-pro-gln-gly) (SEQ. ID. NO: 9), which contains the active sequence 
RGD, induces the attachment of human endothelial cells through an integrin receptor. 
Since Patent 5,276,136 teaches a ligand for a receptor, it would have been an obvious 
choice for a ligand to use according to the teachings of Patent 6,491 ,907. 



Claim Rejections - 35 USC § 103 



The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as 
set forth in section 102 of this title, if the differences between the subject matter sought to be 
patented and the prior art are such that the subject matter as a whole would have been obvious 
at the time the invention was made to a person having ordinary skill in the art to which said 
subject matter pertains. Patentability shall not be negatived by the manner in which the invention 
was made. 
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Claims 48-57 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Patent 6,491,907, in view of Spear et al., (Journal of Virology, Nov. 1977, p.627-634). 
Claims 48, 50, 52, 54-56 are drawn to the method in claim 27 wherein the mutation in 
the structural protein is brought about by one or more insertion(s) in or between a 
specified cleavage site in the VP1 -encoding nucleic acid. 

Claims 49, 51 and 53 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Patent 6,491,907, in view of Spear et al., (Journal of Virology, Nov. 1977, p.627- 
634). Claims 48, 50, 52, 54-56 are drawn to the method in claim 38 wherein the 
mutation in the structural protein is brought about by one or more insertion(s) in or 
between a specified cleavage site in the VP1 -encoding nucleic acid. 

Patent 6,491 ,907 teachings are described above. The Patent does not teach the 
specific site to cleave the VP1 -encoding nucleic acid or the specific restriction enzyme 
to use such as Xhol /, Hind II and BsrB I and any combination thereof. 

Spear teaches digesting AAV DNA to produce fragments using restriction 
enzymes Hind II, Hind III and BamH I. It would be obvious to a person of ordinary skill 
in the art to cleave the AAV DNA with a product that cleaves in the desired region of the 
genome. A person of ordinary skill in the art would have been motivated to use the 
appropriate enzyme to cleave the VP1 region as taught by Patent 6,491 ,907. One 
would have expected success because Spear uses Hind II to cleave the AAV DNA at a 
distinct cleavage site for insertion of mutation. 
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Claims 46-47 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Patent 6,491 ,907, in view of Yang etal., (Human Gene Therapy, 9:1929-1937, 
September 1998). Claims 46-47 are drawn to the method in claim 27 and claim 38 
wherein the mutation(s), and additional mutation(s), are located at the N terminus of the 
structural protein. Patent 6,491 ,907 teachings are described above. Yang teaches 
constructiong rAAV vectors encoding modified capsid proteins that allow for cell-type 
specific targeting. Specifically, a fusion protein was constructed, consisting of the N 
terminus of the AAV virion protein VP2 and a single chain antibody. This demonstrates 
that the tropism of the rAAV particle can be altered by addition of chimeric capsid fusion 
proteins during particle formation. It would have been obvious to a person of ordinary 
skill in the art to experiment with mutations in the N terminus region as well as the C 
terminus. A person of ordinary skill in the art would have been motivated to mutate the 
N terminus region of the structural protein and would have expected success because 
of the properties of the capsid protein. 

Claims 58-59 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Patent 6,491,907 in view of Ruffing et. Al., (Journal of General Virology, 1994, 75, 3385- 
3392). Claims 58-59 are drawn to the methods in claim 27 and 38 wherein one or more 
insertion(s) and additional insertion(s) in VP3 are located before or after at least one 
amino acid in the sequence selected from the group consisting of SEQ ID NO 2-9. 
Patent 6,491 ,907 teachings are described above. Ruffing teaches mutation of the VP3 
capsid protein alters the infectivity of the virus. Ruffing shows more that one mutation of 
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the C-terminal region, insertion and deletion, using sequences listed in claims 58-59. It 
would have been obvious to a person of ordinary skill in the art to insert or delete a 
short chain of amino acids at different cleavage sites in the capsid protein. A person of 
ordinary skill in the art would have been motivated to make these deletions because of 
the known properties of the VP3 region and would have expected success because of 
the role the capsid proteins play in viral assembly. 



Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Sharon Hurt whose telephone number is 571-272-3334. 
The examiner can normally be reached on M-F 8:00 - 4:00 PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Housel James can be reached on 571-272-0902. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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